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Abstract
Background: Conservation decisions not only impact wildlife, habitat, and environmental health, but
also human wellbeing and social justice. The inclusion of safeguards and equity considerations in the
conservation field has increasingly garnered attention in international policy processes and amongst
conservation practitioners. Yet, what constitutes an ‘equitable’ solution can take many forms, and
how the concept is treated within conservation research is not standardized. This review explores how
social equity is conceptualized and assessed in conservation research.
Methods/Design: Using a structured search and screening process, we identified 138 peer-reviewed
studies that addressed equity in relation to conservation actions. The authors developed a coding
framework to guide the review process, focusing on the current state of, definitions used for, and
means of assessing social equity in empirical conservation research.
Review Results: Results show that empirical research on social equity in conservation is rapidly
growing, with the majority of studies on the topic published only since 2009. Equity within
conservation research is skewed toward distributional concerns and to a lesser extent procedural
issues, with recognition and contextual equity receiving little attention. Studies are primarily situated
in forested biomes of the Global South. Conservation interventions mostly resulted in mixed or
negative impacts on equity.
Synthesis and Discussion:Our results demonstrate the current limitations of research on equity in
conservation, and raise challenging questions about the social impacts of conservation and how to
ameliorate equity concerns. Framing of equity within conservation research would benefit from
greater transparency of study motivation, more explicit definition of how equity is used within the
study context, and consideration for how best to assess it. We recommend that the empirical
conservation literature more deeply engage with different notions of equity when studying, planning,
and implementing actions to address potential trade-offs among equity and conservation objectives
and beneficiaries.
© 2018 The Author(s). Published by IOP Publishing Ltd
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1. Introduction
Social equity is an important societal aspiration across
various spheresof publicpolicy, includingconservation
and environmental management. Yet, conservation
has been critiqued for adopting exclusionary meth-
ods, separating people from nature, and privileging
certain values and worldviews (Agrawal and Red-
ford 2009, Brockington and Igoe 2006, Cernea and
Schmidt-Soltau 2006, Martin et al 2013, West et al
2006). This has led to concerns over both equity in the
planning and implementation of conservation inter-
ventions, and equity as an outcome of those actions
(Bennett et al 2017, Halpern et al 2013, Klein et al
2015, Luck et al 2012). While exclusionary governance
and the injustices resulting from conservation and
environmental management practices have been topics
of discussion for nearly three decades (Brechin et al
2003, Schlosberg 2007), conservation research has only
recently engaged more with a ‘social equity’ framing
for understanding and overcoming these concerns.
In large part, this has coincided with the inclu-
sion of equity language in global conservation policy
documents. For example, international conservation
policy organizations, such as the Convention on Bio-
logical Diversity (CBD) and the International Union
for the Conservation of Nature (IUCN), have for-
mally incorporated equity language and considerations
into their respective mandates and policies (CBD
2011, IUCN 2016, Martin et al 2016, Zafra-Calvo
et al 2017). Many conservation groups have also
responded to current pressures from activists and prac-
titioners by reorienting their missions and rhetoric
to include the rights and wellbeing of local peoples
(Sikor et al 2014). These policies and the practi-
cal engagement with these concerns and concepts
has motivated increasing interest in equity within
the conservation literature, for example in Payments
for Ecosystem Services (Pascual et al 2014), REDD+
(Franks and Quesada-Aguilar 2014), and Protected
Areas (Schreckenberg et al 2016). In support of these
developments, here we seek to understand how equity
has been defined and examined through a systematic
review of the literature.
The formal concept of social equity arose from
sociology during the latter half of the 20th century as
an instrument to correct power imbalances between
those with ‘advantage’ and those ‘without’ (Guy and
Mccandless 2012). Contemporary theorizing on the
topic, in relation to environmental issues and bio-
diversity conservation, concerns itself with questions
of who decides how conservation will occur, at what
cost, and who benefits (Brechin et al 2003). Other
authors have defined the components of equity as
consisting of three dimensions: distribution of costs,
responsibilities, rights, and benefits; the procedure by
which decisions are made and who has a voice; and
recognition—acknowledgement of and respect for the
equal status of distinct identities, histories, values,
and interests (Franks and Schreckenberg 2015, Fraser
1996, Martin et al 2016, Schlosberg 2007, Sikor et al
2014). Some literature also considers context—the
social, economic, environmental, and political his-
tory and circumstances—as a critical underlying factor
(Sikor et al 2014), or even a fourth dimension of
equity (McDermott et al 2013).
Uncovering the challenges associated with defining
and studyingamulti-faceted concept suchas equity and
applying it to conservation is one motivation behind
and objective of this review. Thus, we seek to eluci-
date the rationales, definitions, methods, and relative
levels of success for equity in conservation. There is
also the risk of bias if research is not representative in
terms of who leads the research efforts (Wilson et al
2016) and what themes or contexts are studied (Law
et al 2017), themes we explore in the existing literature.
As a second objective, this review aims to show
strengths and gaps in the rapidly burgeoning research
on equity in conservation, to foster a better under-
standing of how it can be applied successfully in
practice. Existing syntheses provide a foundation on
related issues of the relationships between conserva-
tion and human wellbeing (McKinnon et al 2016,
Milner-Gulland et al 2014) and empirical justice
in ecosystem governance (Sikor et al 2014). Yet,
despite growing interest in this area and the emerg-
ing imperative to explicitly incorporate equity concerns
into goals for conservation programs, there appears
to be no systematic review and appraisal of how
equity has been empirically studied in conservation
research. This review addresses this gap in the litera-
ture through examining how the concept of equity has
been characterized and assessed thus far in research on
conservation, and identifying critical gaps to address in
future research. The aim is to better equip conservation
scholars and practitioners seeking to define, study, or
address equity issues in conservation
2. Methods
This review adopted a structured approach to capture
the diversity of equity conceptualizations from a range
of disciplines, methodologies, and regions, in order
to synthesize commonalities and discrepancies. Such
an approach provides a transparent and repeatable
methodology, and aims to reduce bias in our selection
of the literature (Haddaway et al 2015). The review was
guided by the following questions:
1. Inwhat contexts has equity researchbeen conducted
and by whom?
2. How is the notion of equity conceptualized and
measured in conservation research?
3. How might the conceptualizations and assessment
mechanisms affect the study conclusions about
equity?
2
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Table 1. Key terms and definitions.
Term Definition
Justicea Justice is predicated on (1) equal right to most basic liberty compatible with that of others, (2) equalizing
opportunity, and (3) aimed at benefiting least advantaged
Fairnessb A subjective or perception-oriented notion of what is "fair", shaped by a range of principles and considerations (e.g.
representativeness, pro-poor). Also considered the absence of envy. Sometimes used synonymously with equity.
Equityc A multi-dimensional concept of ethical concerns and social justice based on the distribution of costs and benefits,
process and participation, and recognition, underpinned by the context under consideration. Sometimes used
synonymously with fairness or justice.
Equalityd Egalitarian ideal, often in the context of distribution (e.g. Gini coefficient)
Distributione Division of costs and responsibilities versus rights and benefits.
Procedurea Process by which decisions are made and who participates.
Recognitiona Acknowledgement of and respect for distinct identities, histories, values, interests, and knowledge systems.
Contextc The broader social, governance, economic and cultural context, both past and present (e.g. power dynamics,
gender, education, ethnicity, age), that influence an actors’ ability to gain recognition, participate in
decision-making, and lobby for fair distribution.
a Guy and Mccandless 2012.
b Narloch et al 2013, Wilson and Howarth 2002.
c McDermott et al 2013, Sikor et al 2014.
d Franks and Quesada-Aguilar 2014, Syme 2012.
e Franks and Schreckenberg 2015, Martin et al 2016, Sikor et al 2014.
First, we conducted a structured search and
review of the literature related to equity in conser-
vation as summarized in figure 1. The Thomson
Reuters (formerly ISI) Web of ScienceTM Core Col-
lection and Elsevier’s Scopus bibliographic databases,
and Google Scholar (retrieving the first 200 results)
were searched on the 4th and 5th of October 2016,
using variants of the keywords: equity, equality, fair-
ness, justice, conservation, biodiversity, and ecosystem
services (see supplemental material S1 available at
stacks.iop.org/ERL/13/053001/mmedia for complete
methodology and other filters applied). Studies were
screened to meet the inclusion criteria—empirical
research, focused on at least one conservation action
(Salafsky et al 2007), and implicating equity-related
principles (see table 1)—resulting in a final list of
138 studies (see supplemental material S2 for full list).
During the ‘eligibility’ phase (figure 1), papers were
primarily excluded based on the title and abstract for
one or more reasons, including that studies: (1) were
not actually targeting social equity as a topic; (2) didn’t
relate equity-related issues to the conservation action;
(3) did not include any conservation actions (often
species studiesor sustainabledevelopment implications
broadly); (4) did not conduct empirical analysis (often
review or comment-type papers); or (5) employed the
search terms in an unrelated context (e.g. equitabil-
ity of mite communities in soil plots). If reviewers
were uncertain about the applicability, the full-text was
reviewed and then a decision on inclusion made.
Second, a codebook (see supplemental mate-
rial S3) for data extraction was designed iteratively
based on an initial library of indicative literature
(see supplemental material S4), from which the
search terms and inclusion/exclusion criteria were also
developed. Six co-authors trialled the coding frame on
sample studies, discussed discrepancies, ambiguities,
and challenges through repeated online consultation
prior to completing data extraction, and revised the
scope, content, and structure of the coding (‘data
extraction’ phase, figure 1). Topics covered in the cod-
ing included basic descriptors (e.g. geography, biome,
conservation action), the stated or interpreted rationale
for considering equity, the depth and characteristics of
equity dimensions studied,what variableswere assessed
and methods used, and outcomes of how conserva-
tion activities affect equity. Rationale was primarily
classified as instrumental—for utilitarian value, such
as increased conservation success—or fundamental—
equity considered for its inherent importance—as well
as auxiliary options, such as for legitimacy of the study.
The dimensions of equity studied included contextual,
recognitional, procedural and distributional concerns,
as defined above and in table 1. To indicate the level
of focus on each of these dimensions, the codebook
also applied the following categories: analyzed (i.e.
empirical data on the dimension examined to draw
conclusions; assumed inclusion in the discussion), dis-
cussed (i.e. only included as a discussion point or
underlying factor, and not empirically analyzed), or
not included.
Synthesis of the data included quantifying trends in
published studies, geographic variables, dimensions of
equity studied, and types of methods employed. Many
of these were cross-tabulated (e.g. frequency of dimen-
sions by geography or conservation action). Graphic
spatial analysis employed QGIS mapping software
(QGIS Development Team 2017) to map locations
of studies and authors. Chi-square analyses were run
in R Studio (R Core Development Team 2017) to
test for significant differences between studies based
on their conclusions (i.e. negative, positive, mixed,
3
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Figure 1. Flow diagram for the overview of article screening and inclusion in the review. Note that only the first 200 google scholar
search results were examined. For full details of inclusion and data extraction, see supplemental methods (S1). (adapted from Preferred
Reporting Items for Systematic Reviews andMeta-analyses [PRISMA]).
excluding unclear), both for the whole dataset and
disaggregated by geography.
3. Results
3.1. State of the science of conservation equity
The number of studies considering social equity in
conservation has increased over the last twenty years,
with the majority undertaken in the last nine years
(figure 2). Of the 138 studies reviewed, most studies
focused on three regions of the world—Asia (31%,
n= 46), Sub-Saharan Africa (27%, n= 39), and Latin
America and the Caribbean (17%, n= 25) (figure 3).
Studies conducted in North America (10%, n= 15),
Europe (7%, n= 11), Oceania (6%, n= 9), and the
Middle East (1%, n= 2) made up smaller percent-
ages. In contrast to the regions where studies were
undertaken, first authors of the reviewed studies were
based largely at institutions in the United States (30%,
n= 41),UnitedKingdom(16%,n = 22),Australia (8%,
n= 11), and Canada (7%, n= 10). The number of
studies that included authors with affiliations solely
outside the country of study varied across region: Asia
(50%, n= 23), Latin America and the Caribbean (48%,
n= 12), Sub-Saharan Africa (59%, n= 23), and Ocea-
nia (67%, n= 9). In contrast, 93% of studies in North
America (n= 14) andall studies inEurope (n= 11)were
conducted by authors at institutions in those countries.
The gender breakdown of first authors was 58% male
(n= 80) and 42% female (n= 58).
Forest ecosystemscomprised the largest proportion
(61%, n= 84) of study systems, with the second and
thirdmost prominent being coastal andmarine ecosys-
tems (24%, n= 33) and grasslands (13%, n= 18). A
total of 22 studies took place in inlandwater, cultivated,
mountain, dryland, urban, or undefined ecosystems
(some studies covered more than one ecosystem type).
Types of conservation activities were evenly distributed
across land/water protection (38%, n= 53), land/water
management (29%, n = 40), and livelihoods and incen-
tives (33%, n= 45), with an additional 9 studies (7%)
on species conservation and one on law and policy
(some studies included more than one conservation
action). This breakdown is also geographically dis-
tinct: two-thirds of studies in Latin America (64%,
n= 16) focused on livelihoods and incentives interven-
tions; nearly half of studies in Africa (49%, n= 19)
targeted land/water protection; and both protection
(37%, n= 17) and management (41%, n= 19) were
well-represented in Asia. Studies primarily took place
at single levels—local (57%, n= 79) and subnational
(25%, n= 34) scales. When considering ‘equity for
whom’, this centered on groups of people (40%,
n= 55), individual actors (32%, n= 44), and a com-
bination of individuals and groups (22%, n= 30),
rather than considering larger scales (e.g. regions or
nations, 2%, n= 3) or generations (4%, n= 5).
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Figure 2. The number of peer-reviewed studies relating social equity to conservation included in the review, with trend of publication
over time through October 2016 (trendline R2 = 0.896).
Figure 3. Map of the location of studies (n= 138; some studies included multiple countries). Dark blue indicates the countries with
the greatest representation. Regional totals are indicated in text.
3.2. Notions of equity
Utilitarian approaches were often taken in studies
(62%, n= 85), with instrumental rationales for con-
sidering equity most commonly cited. These related
to whether equitability helps reach tangible goals—
e.g. equity considerations reduce poverty or conflict,
with the assumption that this is critical for long-term
conservation success. More fundamental motivations,
which are less outcome-oriented, surfaced in just over
one-third of the studies (36%, n= 50). These framed
equity as a moral obligation or the right and ethi-
cal thing to do. Some studies cited both instrumental
and fundamental rationales for including equity (16%,
n= 22). Over half of the studies reviewed (53%, n= 74)
did not implicate any theoretical or conceptual frame-
work guiding the equity conceptualization. Of those
that discussed anexisting theory (39%,n = 55)ordevel-
oped their own conceptual framework (6%, n= 9), the
environmental justice (e.g. Martin et al 2014), politi-
cal ecology (e.g. Gezon 2014), and social equity (e.g.
Poudel et al 2015) literatures were most commonly
cited.
While fewer than one-quarter (23%, n= 31) of
studies stated their operational definition of equity
prior to analyzing it, more often the way authors
conceptualized equity was implicitly demonstrated by
the choice of dimensions and variables examined.
Studies that primarily or solely focused on equity
5
Environ. Res. Lett. 13 (2018) 053001 Rachel Friedman et al
Figure 4. Proportional representation of dimensions of equity in studies reviewed, and the level to which they are examined in the
studies. Dimensions comprise: distribution of costs, responsibilities, rights, and benefits; the procedure by which decisions are made
and who has a voice; recognition—acknowledgement of and respect for the equal status of distinct identities, histories, values, and
interests; and context—the social, economic, and political history and circumstances. Where the dimension is measured and assessed,
it is classified as analyzed. Where included as a discussion point or an underlying contributor, the dimension is classified as discussed.
in conservation more often supplied an explicit def-
inition (43%, n= 23/53), in contrast to studies with
a partial (11%, n= 7/62) or minimal focus (4%,
n= 1/23). In the review, distributional equity surfaced
most frequently as the topic of analysis (67%, n= 93)
or discussion only (22%, n= 30) (see figure 4). Proce-
dural equity was less frequently analyzed (36%, n= 49)
but often a topic of discussion (42%, n= 58). Recogni-
tional equity was often not included (51%, n= 71), or
simply discussed (38%, n= 53), while only analyzed in
a handful of studies (10%, n= 14). Although context
mostly provided a preface to studies (only discussed in
the article 47%, n= 65), contextual equity rarely was a
topic of analysis itself (8%, n= 13).
Information on additional characteristics was
collected for three of the equity dimensions (see
supplemental results S5 for figures; percentages may
exceed 100 when individual studies included multiple
variables). Studies analyzing or discussing distribu-
tional equity (n= 123) most frequently considered
financial resources (67%, n= 82), livelihoods (56%,
n= 69), access (37%, n= 45), or wellbeing (35%,
n= 43). The criteria used todetermine equitabilitywere
most frequently the evenness of distribution (57%,
n= 70), need (29%, n= 36), and fairness (20%, n= 24).
Procedural equity (n= 107) primarily considered gen-
eral involvement in decision-making (40%, n= 43).
Although, in terms of points in the decision-making
process, the implementation stage of conservation
actions was most frequently studied (44%, n= 47),
rather than earlier stages of establishment of conser-
vation activity (30%, n= 32), objective setting (22%,
n= 24), initiation (13%, n= 14), or monitoring (6%,
n= 6). The nature of ‘participation’ was mostly not
specified (52%, n= 56), while the more explicit col-
laboration (22%, n= 24), consultation (21%, n= 23),
or grassroots participation (3%, n= 3) were raised less
frequently. Finally, of the studies considering recog-
nitional equity to any extent (n= 67), most looked at
the recognition of rights (57%, n= 38), followed by
livelihoods (34%, n= 23), perceptions (33%, n= 22),
culture (33%, n= 22), knowledge (27%, n= 18), and
values (13%, n= 9).
3.3. Assessment of equity
The temporal focus and methods applied to equity
assessments variedwidely. Retrospective (35%,n= 48),
present (34%, n= 47), and both past and present
time periods in tandem (12%, n= 17) made up the
majority of studies. Whereas 16 studies (12%) only
adopted a future-orientation, another eight studies
combined present and future (6%), and only two stud-
ies spanned past, present, and future. Studies using
qualitative only (38%, n= 52) or mixed (39%, n= 54)
methods were the most prevalent, and those only
using quantitative methods were less frequent (20%,
n= 27) (figure 5). The mixed methods studies usually
employed a combinationof quantitative andqualitative
techniques, and participatory and spatial techniques
we infrequently included.
While, studies generally included socio-
demographic (73%, n= 100; e.g. gender, ethnicity)
and economic (58%, n= 80; e.g. income) measures
of social condition, environmental variables were
much less well-represented (ecosystem services,
20%, n= 27; biophysical variables, 20%, n= 27;
and biodiversity, 4%, n= 6). Importantly, nearly
two-thirds (61%, n= 84) of all the studies did not
include any measurement of environmental variables
(figure 6). Overall, few studies found wholly positive
implications of conservation actions for social equity
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Figure 5. Breakdown of types of method by dimension(s) of equity under scrutiny.
Figure 6. social and environmental variables collected in the reviewed studies. The most prominent were socio-demographic and
economic variables, while no environment variable was most frequent.
(13%, n= 18), with most resulting in negative (40%,
n= 55) or mixed equity outcomes (36%, n= 50),
and the remaining unclear (11%, n= 15) (figure 7).
This distribution of outcomes is significantly different
from random (𝜒2 = 19.66, df = 2, p< 0.005). Of those
studies that find a definite positive or negative equity
result, more are reporting negative results (𝜒2 = 18.75,
df = 1, p= 0.0002). Broken down by dimension
analyzed, conclusions follow the same pattern of
greater representation of negative and mixed results
(figure 8(a)).
Chi-square analyses were also performed with
data disaggregated by region (figure 8(b)), which
showed Asia, Sub-Saharan Africa, and Latin Amer-
ica skewed toward more negative results and was not
random (𝜒2 = 8.167, df = 1, p= 0.004; 𝜒2 = 9.8, df = 1,
p= 0.002; x2 = 4.571, df = 1, p= 0.033). Similar analysis
carried out based on the conservation action (fig-
ure 8(c)) found that, of those studies with definite
conclusions, land/water protection (𝜒2 = 7.539, df=1,
p= 0.006) and livelihoods/markets (𝜒2 = 16.2, df = 1,
p= 0.0006) both skewed toward negative conclusions.
However, land/water management did not exhibit the
same significant discrepancy in outcomes (𝜒2 = 0.2,
df = 1, p= 0.655). Species management was not tested,
due to low sample size.
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Figure 7. Conclusions of studies reviewed. Determination of direction of outcomes were based on statements by the author(s) in
the results and discussion of the studies: (1) negative—where either there was stated inequity or the outcomes were only portrayed
as negative/detrimental; (2) positive—where there was stated equity or the outcomes were only portrayed as positive/beneficial; (3)
mixed—this is primarily when dimensions of equity have been shown to have different equity implications, but could also be if
there were steps being made toward improving the equity of the situation; 4) unclear—no clear directionality of impact is expressed.
Conclusions were only assessed for analyzed dimensions.
4. Discussion
4.1. Key gaps
The review identified themes and concepts that are
currently not fully addressed in the empirical literature
on equity and conservation. These include potential
bias in the context of studies, dominance of specific
equity dimensions, and the implications of employ-
ing certain methods of analysis. The context of a study
influences how equity is defined and success assessed,
for instance in achieving the Aichi biodiversity tar-
get for social equity in protected areas (Zafra-Calvo
et al 2017). Further, the choice of equity dimen-
sions under scrutiny and methodologies by which they
are assessed can affect the identification of successful
long-term conservation solutions and aligning conser-
vation efficacy with the needs and desires of people
affected (Dawson et al 2017, Pascual et al 2014). As
such, addressing these limitations of the current lit-
erature has the potential to advance the application
of equity in conservation research and practice.
4.1.1. Contextual bias
Research on equity has focused on the ‘global south’,
and particularly countries considered to have lower
levels of governance, indicating a bias towards cases
that are more likely to expose injustices and inequities,
and therefore have negative equity outcomes (figure
S5.4 in supplemental material S5). Moreover, at least
in the peer-reviewed literature, researchers from insti-
tutions based in Europe, North America, and Australia
seem to be driving the research agenda, and many
studies have no authors affiliated with institutions
located in the country of study. While out of the
scope of this study, disciplinary background of the
authors influences how conservation and equity is
perceived, framed, and which variables are assessed,
which ultimately affect the outcome of studies (Bro-
sius 2006). As such, the relationship between equity
and conservation may be as much an artifact of
researcher perceptions around justice in conservation
and the ‘global south’, as reflecting locally or region-
ally relevant understandings of the concept and true
reflections on conservation interventions (Karlsson
et al 2007,Wilson et al 2016). Interdisciplinary author-
ship couldprovide an important balance inperspectives
and help integrate social and environmental aspects,
but the mechanisms of funding and publishing of
research still serve as barriers to realising this potential
(Bromham et al 2016, Hicks et al 2010).
4.1.2. Dominant dimensions
While existing theoretical literature has identified and
elaborated on multiple dimensions of equity, in prac-
tice challenges arise from the case specificity of equity
and what dimensions authors choose to examine. For
instance, differences between studies may not be a
product of varying levels of equity, butwhere themean-
ing of ‘equity’ in one context might not reflect that of
another. There is evidence in the behavioral sciences
that people are more concerned with ‘fairness’ than
equality (Starmans et al 2017). In contrast, one study
in this review found that egalitarian incentive distribu-
tion was considered the most equitable for a payment
for ecosystem services program in Nyungwe National
Park in Rwanda (Martin et al 2014). Equity may also
8
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Figure 8. (a) conclusions of studies based on which equity dimensions were analyzed. (b) conclusions of studies based on geographic
region. (c) conclusions of studies based on conservation action under study. The asterisk denotes a significant (∗ p< 0.05; ∗∗ p< 0.01)
skew toward negative outcomes, rather than equal positive and negative.
be a product of decisions in developing and depict-
ing a study. For instance, the treatment of equity in
conservation research seems to have adopted only a
fraction of what theoretical frameworks depict as social
equity. The majority of literature is framed in terms
of distributional equity, reflecting a classical under-
standing of equity as egalitarian or fair allocation of
costs and benefits. This allows for capitalizing on con-
crete or easily measured indicators, similar to fields
of study like ecosystem services assessment (e.g.
Martinez-Harms et al 2015, Thorn et al 2016). Con-
sequently, this review corroborates other observations
related to equitywithin the conservation literature, such
as an over-reliance on the monetary and other tangi-
ble variables used to assess distributional equity (e.g.
Dawson et al 2017), which are the easiest to obtain
for analysis. Dimensions of equity other than distribu-
tion also face disproportionate complications from the
9
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heterogeneous notions of what ‘equitable’ means in
these contexts, making standardization of definitions
and measures challenging.
4.1.3. Methodological implications
Themulti-facetednatureof equity promotes a variety of
approaches to capturing social equity in conservation,
yet this also complicates developing standardized indi-
cators and comparing across studies. The inclusion of
multiple methodologies in reviewed studies is perhaps
indicative of the utility of interdisciplinary approaches
to studying conservation and social issues, like equity,
in tandem (Hicks et al 2010). Single methodology
studies more often used qualitative methods, high-
lighting the need to consider how quantitative data
can provide complementary analyses in equity stud-
ies, and ensure (where possible) participation of local
people to provide further insight particularly for pro-
cedural and recognitional dimensions (Bennett 2016).
Many studies were retrospective on past conservation
interventions, which exhibited a greater proportion
of negative outcomes than studies of current phe-
nomenon, raising the question of bias in the critical
reflection of past or present studies. Finally, insuffi-
cient integration of environmental and social variables
makes it more challenging to elaborate on the rela-
tionship between equity and conservation (Thorn et al
2016), one that has been stated as a primary motiva-
tion. While the different results in studies may reflect
actual equity circumstances and outcomes, they could
also stem from the methods and metrics used to frame
and analyze the outcomes.
4.2. Moving the field forward
In order to fill in some of these gaps and move the field
forward, we recommend that conservation researchers
considering equity should engage with three primary
topics: explicitly defining how equity is used in par-
ticular studies, clearly stating rationale for considering
equity, and better understanding and accounting for
trade-offs related to equity in conservation.
4.2.1. Provide clear operational definitions
Studies examining equity in conservation often lack
explicit definition of what constitutes equitable dis-
tribution, procedure, and recognition. This makes it
difficult to determine on what basis to judge suc-
cess or how to weigh trade-offs between objectives or
among stakeholders. Obscured presentation of crite-
ria for ‘what is equitable’ contributes to this difficulty
with definitions and assessment. Clearly supplying
definitions upfront in studies is perhaps even more
crucial because of the range of ways in which equity
is conceptualized. For example, a study of Ecuador’s
Socio-Bosque program considered two different crite-
ria for distributing incentive payments (evenness and
need) as the benchmark for equity (Krause and Loft
2013). The study’s transparency in defining equity
enabled clear conclusions that the incentive structure
did not serve its poverty alleviation objective (‘need’
criteria) and therefore entrenched local inequities,
despite conserving the largest tracts of forest (suc-
cessful conservation objective). Definitions of equity
should reflect the perspectives of multiple stakehold-
ers (Dawson et al 2017), the blurred line between
human well-being and social equity (Martin et al
2016, MEA 2005), and what is considered equitable,
may alter over time with changing objectives and
shifting baselines in conservation (Mace et al 2012,
Papworth et al 2009).
4.2.2. Clarify rationale for including equity
Study rationale influences how equity is defined,
the methods used, and the metrics chosen to assess
equitability. Providing clear and explicit motives for
considering equity within conservation can facilitate
identifying where important objectives (equity or oth-
erwise) might conflict (Law et al 2017), and can reveal
biases or assumptions implicit in the study. Instrumen-
talmotivations (see supplementalmaterial S5) included
equity contributing to long-term conservation success
(e.g. Bremer et al 2014, Timko and Satterfield 2008),
building support for conservation (e.g. Baral 2012),
or avoiding conflicts (e.g. Clarke and Jupiter 2010).
However, data was infrequently presented within stud-
ies to support these connections, with a result similar
to other studies looking at links between human well-
being and conservation (Bennett et al 2015,McKinnon
et al 2016). Furthermore, there was little assessment
of causal links between aspects of equity and conser-
vation outcomes, which could provide evidence for
the rationales commonly applied to the field (e.g.
Miteva et al 2015). This may reflect a real gap in
our understanding of the connection between social
equity and conservation success, and thus an area of
future research on social and ecological interactions.
4.2.3. Understand and account for equity trade-offs
The tendency toward mixed results in studies hints at
the possible trade-offs resulting from conflicts between
dimensions of equity (e.g. Jewitt et al 2014, Nier-
atka et al 2015), differing stakeholder perspectives (e.g.
McClanahan andAbunge 2016), contrasts between dif-
ferent case studies (e.g. Halpern et al 2013), or changes
over time (e.g. Poudel et al 2015). For example, Myers
and Muhajir (2015) made the connection in the case
of Bukit Baka Bukit Raya National Park that accep-
tance of compensation (e.g. distribution of benefits)
could legitimize ignoring traditional rights (e.g. recog-
nition). Thus, seemingly equitable benefit distribution
might come into conflict with recognition of rights
and identity, which were sought and valued more than
income from timber harvests. Considering a broader
set of equity dimensions and subjects can help make
these trade-offs more apparent, and treating equity
on a spectrum of getting ‘more/less’ rather than an
absolute ‘is/is not’ may add nuance for pinpointing
areas of improvement for conservation interventions.
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Furthermore, explicitly analysing trade-offs can high-
light where conflicts or complementarities exist, and
help deal with the complexity and multiple perspec-
tives in social-ecological systems (Brown 2004, Hirsch
et al 2013).
4.3. Linking to policy and practice
Research on social equity and conservation cannot
be isolated from the related policy environment and
practical applications, which both motivate research
and can benefit from lessons arising in studies. For
instance, some of the equity in conservation litera-
ture has mirrored broad trends of integrating social
considerations into conservation policy. The upswing
in number of studies in 2009 coincides with ele-
vated attention generally around the UN Framework
Convention on Climate Change Conference of the
Parties (UNFCCC COP15), and the discussions on
social safeguards and equitability emerging at that time
with regards to Reducing Emissions from Deforesta-
tion and Degradation (REDD+) and other mitigation
efforts (Okereke and Dooley 2010). Further, the
Aichi targets and the Nagoya Protocol, developed
in 2009 and 2010 as part of the Convention on
Biological Diversity also implicate social equity and
benefits sharing as part of biodiversity conservation
efforts (Zafra-Calvo et al 2017). Finally, the spike in
2014 aligns with the lead-up to developing the 2015
Sustainable Development Goals, which include con-
siderations for wellbeing and equality (Sachs 2012).
Referencing these policies and targeting research for
decision-makers and practitioners can help ensure that
research results are applied. Further, integrating the
results of research on equity back into management
is essential for the long-term legitimacy of conserva-
tion interventions (Dawson et al 2017, Kaplan-Hallam
and Bennett 2017).
4.3.1. Future research directions
The results of this review highlight areas for further
research on social equity and conservation. Possible
future research questions include:
– What are the trade-offs and synergies between differ-
ent equity dimensions? Under what circumstances
or contexts are different dimensions important or
necessary to consider?
– How do methods used to study equity introduce
bias? What environmental metrics can be incorpo-
rated into studies on equity?
– What types of bias are introduced in equity studies
based on the experience, background, education of
the researchers?
– In what ways do practitioner perceptions of equity
differ from stakeholders affected by conservation
interventions? What are the external drivers and
mechanisms through which equitable or inequitable
outcomes are produced?
– What mechanisms can encourage locally driven
(nationally-based) research on equity in conserva-
tion research?
– What might plausible diverse scenarios to promote
social equity in conservation look like? What meth-
ods can be used to predict the future impacts of
conservation initiatives on equity?
A few caveats to this review also present areas for
future exploration on the topic of equity and con-
servation. Engagement with the grey literature and
project evaluations could improve our understanding
of how equity is approached by conservation practi-
tioners. Motivations of a study were not always easy
to discern; and where rationales of published articles
must be taken at face value, it can be unclear whether
equity is included to appease the readership or field of
study or whether it has actually driven the research.
An approach other than systematic review of exist-
ing literature may be necessary to understand when
and why researchers include equity in studies on con-
servation. Finally, while we attempted to carry out as
thorough and systematic literature search, screening,
and review as possible, we recognize there is still an
element of subjectivity in determining whether stud-
ies met inclusion criteria and interpretation of studies
in answering some of the questions posed in our
coding framework.
6. Conclusion
This review explored how social equity has been con-
ceptualized and assessed in conservation research,
motivatedby therecent increase inattention to the topic
in conservationpolicy andpractice.While the literature
on social equity in conservation is still restricted geo-
graphically and means of defining and assessing equity
still limited, it is clearly a growing area of research. The
review highlights potential bias stemming from who is
driving the research on equity in conservation, which
can influence how equity is framed, conceptualized,
and evaluated. Thus, improving the clarity and explic-
itly defining what equity means and for whom will
improve transparency of claims around the relation-
ship between conservation and equity.Clear definitions
will also facilitate constructing studies in ways to best
address the equity definition, employing appropriate
methods and collecting adequate data. Despite consid-
erable theoretical work ondeveloping these definitions,
it appears not to translate yet to applied research.
Stating rationales will provide insight into whether
studies might focus on certain aspects of equity or
tend toward particular types of results. These addi-
tions can help indicate how conservation interventions
may result in different equity implications, which may
complement or conflict with one another, and why.
The push in the international policy space makes
the opportunity to develop means of measuring and
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evaluating equity outcomes timely and pressing. Yet,
it is also critical for studies to be clear from the
start about their motivation for considering equity.
If studies try to make the case that socially equi-
table conservation yieldsmore successful conservation,
theremust be better integration of appropriate ecologi-
cal/environmental evidence and social measures. More
interdisciplinarymethods and research teamsmay pro-
vide balance to these perspectives, as well. Overall, it
is evident that more attention to defining equity, as
well as accounting for what underlies that definition
and critically considering whether that best reflects
what is equity in context, are valuable and necessary
steps forward in linking conservation and social equity,
both in research and in practice.
Acknowledgments
RF, KAW and EL acknowledge funding from the
Australian Research Council (www.arc.gov.au/): Cen-
tre of Excellence (CE110001014) and Discovery
(DP150101300) programs. KAW is the recipient of
an ARC Future Fellowship (FT100100413). NJB was
supported by Banting and Liber Ero Postdoctoral Fel-
lowships during the writing of this paper.
ORCID iDs
Rachel S Friedman https://orcid.org/0000-0002-
9437-9239
Elizabeth A Law https://orcid.org/0000-0003-4456-
1259
Nathan J Bennett https://orcid.org/0000-0003-4852-
3401
Christopher D Ives https://orcid.org/0000-0003-
0438-7225
Jessica PRThorn https://orcid.org/0000-0003-2108-
2554
Kerrie A Wilson https://orcid.org/0000-0002-0092-
935X
References
Agrawal A and Redford K 2009 Conservation and displacement: an
overview Conserv. Soc. 7 1–10
Baral N 2012 Empirical analysis of factors explaining local
governing bodies’ trust for administering agencies in
community-based conservation J. Environ. Manage. 103
41–50
Bennett E M et al 2015 Linking biodiversity, ecosystem services,
and human well-being: three challenges for designing research
for sustainability Curr. Opin. Environ. Sustain. 14 76–85
Bennett N J 2016 Using perceptions as evidence to improve
conservation and environmental management Conserv. Biol.
30 582–92
Bennett N J et al 2017 Conservation social science: understanding
and integrating human dimensions to improve conservation
Biol. Conserv. 205 93–108
Brechin S R, Wilshusen P R, Fortwangler C L and West P C 2003
The road less traveled toward nature protection with social
justice Contested Nature ed S R Brechin, C L Fortwangler and
P RWilshusen (New York: State University of New York
Press) pp 251–79
Bremer L L, Farley K A and Lopez-Carr D 2014 What factors
influence participation in payment for ecosystem services
programs? An evaluation of Ecuador’s SocioParamo program
Land Use Policy 36 122–33
Brockington D and Igoe J 2006 Eviction for conservation: a global
overview Conserv. Soc. 4 424
Bromham L, Dinnage R and Hua X 2016 Interdisciplinary research
has consistently lower funding success Nature 534 684–7
Brosius J P 2006 Common ground between anthropology and
conservation biology Conserv. Biol. 20 683–5
Brown K 2004 Trade-off analysis for integrated conservation and
development Getting Biodiversity Projects Work: Towards
More Effective Conservation and Development ed T O
McShane and M PWells (New York: Columbia University
Press) pp 232–55
CBD [Convention on Biological Diversity] 2011 Nagoya Protocol
on Access to Genetic Resources and the Fair and Equitable
Sharing of Benefits Arising from their Utilization to the
Convention on Biological Diversity (Montreal: Secretariat of
the Convention on Biological Diversity)
Cernea MM and Schmidt-Soltau K 2006 Poverty risks and national
parks: policy issues in conservation and resettlementWorld
Dev. 34 1808–30
Clarke P and Jupiter S D 2010 Law, custom and community-based
natural resource management in Kubulau District (Fiji)
Environ. Conserv. 37 98–106
Dawson N, Martin A and Danielsen F 2017 Assessing equity in
protected area governance: approaches to promote just and
effective conservation Conserv. Lett. 11 1–8
Franks P and Quesada-Aguilar A 2014 Equitable REDD+:
Exploring Concepts and Strategies (IIED Discussion Paper)
(London: IIED)
Franks P and Schreckenberg K 2015 Advancing Equity in Protected
Area Conservation (IIED Briefing) (London: IIED)
Fraser N 1996 Multiculturalism and gender equity: the US
difference debates revisited Constellations 3 63–72
Gezon L L 2014 Who wins and who loses? Unpacking the ‘local
people’ concept in ecotourism: a longitudinal study of
community equity in Ankarana, Madagascar J. Sustain.
Tourism 22 821–38
Guy M E and Mccandless S A 2012 Social equity: its legacy, its
promise Public Admin. Rev. 72 S5–13
Haddaway N R, Woodcock P, Macura B and Collins A 2015
Making literature reviews more reliable through application of
lessons from systematic reviews Conserv. Biol. 29
1506–1605
Halpern B S et al 2013 Achieving the triple bottom line in the face
of inherent trade-offs among social equity, economic return,
and conservation Proc. Natl Acad. Sci. USA 110 6229–34
Hicks C C, Fitzsimmons C and Polunin N V C 2010
Interdisciplinarity in the environmental sciences: barriers and
frontiers Environ. Conserv. 37 464–77
Hirsch P D et al 2013 Navigating complex trade-offs in
conservation and development: an integrative framework
Issues Interdiscipl. Stud. 31 99–122
International Union for the Conservation of Nature 2016 IUCN
Programme 2017–2020: Approved by the IUCNWorld
Conservation Congress (Gland: IUCN)
Jewitt S L, Nasir D, Page S E, Rieley J O and Khanal K 2014
Indonesia’s contested domains: Deforestation, rehabilitation
and conservation with development in Central Kalimantan’s
tropical peatlands Int. Forest. Rev. 16 405–20
Kaplan-Hallam M and Bennett N J 2017 Adaptive social impact
management for conservation and environmental
management Conserv. Biol. 32 304–14
Karlsson S, Srebotnjak T and Gonzales P 2007 Understanding the
North–South knowledge divide and its implications for policy:
a quantitative analysis of the generation of scientific knowledge
in the environmental sciences Environ. Sci. Policy 10
668–84
12
Environ. Res. Lett. 13 (2018) 053001 Rachel Friedman et al
Klein C, McKinnonM C,Wright B T, PossinghamH P andHalpern
B S 2015 Social equity and the probability of success of
biodiversity conservation Glob. Environ. Change 35 299–306
Krause T and Loft L 2013 Benefit Distribution and Equity in
Ecuador’s Socio Bosque Program Soc. Nat. Resour. 26 1170–84
Law E A, Archibald C, Bennett N, Davis K, Friedman R, Ives C D
andWilson K A 2017 Equity in conservation decision-making
Conserv. Biol. 32 294–303
Luck G W, Chan K M and Klien C J 2012 Identifying spatial
priorities for protecting ecosystem services F1000 Research
1–16
Mace GM, Norris K and Fitter A H 2012 Biodiversity and
ecosystem services: a multilayered relationship Trends Ecol.
Evol. 27 19–26
Martin A, Coolsaet B, Corbera E, Dawson NM, Fraser J A,
Lehmann I and Rodriguez I 2016 Justice and conservation:
The need to incorporate recognition Biol. Conserv. 197 254–61
Martin A, Gross-Camp N, Kebede B, McGuire S and Munyarukaza
J 2014 Whose environmental justice? Exploring local and
global perspectives in a payments for ecosystem services
scheme in Rwanda GeoForum 54 167–77
Martin A, McGuire S and Sullivan S 2013 Global environmental
justice and biodiversity conservation Geogra. J. 179 122–31
Martinez-Harms M J, Bryan B A, Balvanera P, Law E A, Rhodes J R,
PossinghamH P andWilson K A 2015 Making decisions for
managing ecosystem services Biol. Conserv. 184 229–38
McClanahan T R and Abunge C A 2016 Perceptions of fishing
access restrictions and the disparity of bene fits among
stakeholder communities and nations of south-eastern Africa
Fish Fish. 17 417–37
McDermott M, Mahanty S and Schreckenberg K 2013 Examining
equity: a multidimensional framework for assessing equity in
payments for ecosystem services Environ. Sci. Policy 33 416–27
McKinnon M C et al 2016 What are the effects of nature
conservation on human well-being? A systematic map of
empirical evidence from developing countries Environ.
Evidence 5 8
Milner-Gulland E J et al 2014 Accounting for the Impact of
Conservation on HumanWell-Being Conserv. Biol. 28 1160–6
Millennium Ecosystem Assessment 2005 Ecosystems and Human
Well-Being—Synthesis (Washington, DC: Island Press)
Miteva D A, Loucks C J and Pattanayak C K 2015 Social and
environmental impacts of forest management certification in
Indonesia PLoS ONE 10 e0129675
Myers R and Muhajir M 2015 Searching for Justice: Rights vs
‘Benefits’ in Bukit Baka Bukit Raya National Conserv. Soc. 13
370–81
Narloch U, Pascual U and Drucker A G 2013 How to achieve
fairness in payments for ecosystem services? Insights from
agrobiodiversity conservation auctions Land Use Policy 35
107–18
Nieratka L R, Bray D B and Mozumder P 2015 Can payments for
environmental services strengthen social capital, encourage
distributional equity, and reduce poverty? Conserv. Soc. 13
345–55
Okereke C and Dooley K 2010 Principles of justice in proposals and
policy approaches to avoided deforestation: towards a
post-Kyoto climate agreement Glob. Environ. Change 20
82–95
Papworth S K, Rist J, Coad L andMilner-Gulland E J 2009
Evidence for shifting baseline syndrome in conservation
Conserv. Lett. 2 93–100
Pascual U et al 2014 Social equity matters in payments for
ecosystem services Bioscience 64 1027–36
Poudel M, Thwaites R, Race D and Dahal G R 2015 Social equity
and livelihood implications of REDD plus in rural
communities—a case study from Nepal Int. J. Commons 9
177–208
QGIS Development Team 2017 QGIS Geographic Information
SystemOpen Source Geospatial Foundation Project
http://qgis.osgeo.org
R Core Development Team 2017 RStudio: Integrated Development
for R (Boston: RStudio, Inc.)
Sachs J D 2012 Frommillennium development goals to sustainable
development goals Lancet 379 2206–11
Salafsky N et al 2007 A Standard Lexicon for Biodiversity
Conservation: Unified Classifications of Threats and Actions
Conserv. Biol. 22 897–911
Schlosberg D 2007 Defining Environmental Justice: Theories,
Movements, and Nature (Oxford: Oxford University Press)
Schreckenberg K, Franks P, Martin A and Lang B 2016 Unpacking
equity for protected area conservation Parks 22 11–26
Sikor T, Martin A, Fisher J and He J 2014 Toward an empirical
analysis of justice in ecosystem governance Conserv. Lett. 7
524–32
Starmans C, Sheskin M and Bloom P 2017 Why people prefer
unequal societies Nat. Human Behav. 1 1–7
Syme G J 2012 Justice and environmental decision making Justice
and Conflicts: Theoretical and Empirical Contributions ed E
Kals and J Maes (Heidelberg: Springer) pp 283–295
Thorn J P R, Friedman R, Benz D, Willis K J and Petrokofsky G
2016 What evidence exists for the effectiveness of on-farm
conservation land management strategies for preserving
ecosystem services in developing countries? A systematic map
Environ. Evidence 5 13
Timko J and Satterfield T 2008 Seeking Social Equity in National
Parks: Experiments with Evaluation in Canada and South
Africa Conserv. Soc. 6 238–54
West P, Igoe J and Brockington D 2006 Parks and peoples: the
social impact of protected areas Annu. Rev. Anthropol. 35
251–77
Wilson K A et al 2016 Conservation research is not happening
where it is most needed PLoS Biol. 14 e1002413
Wilson M A and Howarth R B 2002 Discourse-based valuation of
ecosystem services: establishing fair outcomes through group
deliberation Ecol. Econ. 41 431–43
Zafra-Calvo N, Pascual U, Brockington D, Coolsaet B and
Cortes-Vazquez J A 2017 Towards an indicator system to
assess equitable management in protected areas Biol. Conserv.
211 134–41
13
